




























Water
ha~.

3,270

with more than 180 ppm hardness (as calcium carbonate) is considered very
The hardness of the Red Bluff water was 2,260 ppm in February 1964 and

ppm in May 1965.

The concentration of dissolved constituents of base flow of the Pecos
River at Girvin in February 1964 was about double the concentration of the Red
Bluff water.

Industrial

Saline waters, similar to the Red Bluff Reservoir water at the time of this
investigation, are highly corrosive, and when these waters are heated or evapo
rated, scale will form rapidly in pipes or other containers. Because of these
two characteristics, saline water is unsatisfactory for most industrial uses.

Irrigation

The U.S. Salinity Laboratory Staff (1954, p. 69) lists the total concen
tration of soluble salts and the relative proportion of sodium to the other
cations as the two most important characteristics in determining water quality
for irrigation. Based on standards of the Salinity Laboratory Staff, the Red
Bluff Reservoir water would be classified as having a very high sodium hazard.
The salinity hazard of the water would be classified as very high; therefore,
the Red Bluff Reservoir water at the time of this investigation was undesirable
for irrigation. However, the reservoir content has been held at low levels
for the last few years so that any probable flood inflow could be retained.
During years of above-average runoff the quality of water is better than when
these studies were made.

SUMMARY AND CONCLUSIONS

During the period February 21 to March 9, 1964, the rate of release from
Red Bluff Reservoir, including the seepage, was 129 cfs as measured about 1,500
feet downstream from the dam. The chloride concentration of the water at this
site was 2,950 ppm. In the 188.4 miles of river studied, there was only 2.27
cfs of surface outflow (leakage into diversion canals). No other diversions
from the river are known. During this period 4,370 acre-feet of water passed
the stream-gaging station, Pecos River near Orla (mile 14.3), which is near the
upper end of the reach. This included 0.17 cfs of saline water (6,430 ppm chlo
ride) from Salt (Screwbean) Draw near Orla (mile 2.9) and seepage flow (0.15
cfs) from Red Bluff Reservoir measured at mile 0.05.

The released water, minus losses and plus base flow and surface runoff,
passed the stream-gaging station, Pecos River near Girvin (mile 188.4), at the
lower end of the reach during the period March 2-29, 1964. A total of 3,000
acre-feet of water passed the gaging station during this period. This included
the base flow (chloride concentration 7,500 ppm) and surface runoff of March
17-21, 1964. Subtracting the base flow (1,165 acre-feet), which was computed
from streamflow and quality-of-water records for Pecos River near Girvin, and
the surface runoff (75 acre-feet) between Pecos and Girvin, from the water
measured at the Girvin gaging station leaves 1,760 acre-feet. This remainder
is the quantity of released water that passed the lower end of the reach.
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The total diversions during this investigation were 2.27 cfs. The diver
sion rate was constant during the period March 2-29, 1964, and a total of 130
acre-feet was diverted from the river.

In summation, of the 4,370 acre-feet of water passing the stream-gaging
station Pecos River near Orla (mile 14.3), 130 acre-feet was diverted from the
river, and 1,760 acre-feet passed the stream-gaging station Pecos River near
Girvin (mile 188.4), The difference, 2,480 acre-feet, is 57 percent of the
water measured at Pecos River near Orla. The water was lost to ground-water
aquifers, evaporated, or transpired in the 174.1 miles between the stations
near Orla and near Girvin. Because the weather was cool and phreatophytes were
relatively dormant in February and March, most of the loss was to ground-water
aquifers.

During the low-flow study of May 10-12, 1965, the flow in the Pecos River
1,500 feet downstream from Red Bluff Reservoir was 2.58 cfs, which was seepage
from the reservoir and leakage through the central gates at the dam. The chlo
ride concentration was 5,970 ppm. There was no inflow from Salt (Screwbean)
Draw (mile 2.9). The flow in the river decreased to 0.39 cfs and the chloride
concentration increased to 7,710 ppm at the gaging station Pecos River near
Drla (mile 14.3). The river was completely dry at the Reeves County W.I.D. No.
2 dam (mile 43.3) and at the former gaging station Pecos River at Pecos (mile
71.8). Between the Pecos station and Toyah Creek (mile 86.3) the river began
to flow again and had a flow of 3.18 cfs with a chloride concentration of 7,020
ppm 0.1 mile downstream from Toyah Creek, which was not flowing. At Pecos
County W.I.D. No.2 (upper diversion) dam (mile 105.8) the river was dry. Below
this site the flow began again and increased to 11.5 cfs at the gaging station
Pecos River near Girvin (mile 188.4). In this same reach the chloride concen
tration decreased from 16,300 ppm (concentration at site 21, probably due to
upstream oil-field pollution) to 8,290 ppm.

The water in Red Bluff Reservoir in March 1964 was of poor quality (2,950
ppm chloride), and most of the ground-water inflow to the river was of poorer
quality (7,500 ppm chloride). The reservoir water at this time was unsatisfac
tory for domestic use, unsatisfactory for most industrial uses, and undesirable
for irrigation. In May 1965 the water in Red Bluff Reservoir was even poorer
in quality (6,050 ppm chloride). However, because of the prolonged dry period
preceding these investigations, the quality of the water in Red Bluff Reservoir
in March 1964 and May 1965 is not indicative of the quality to be expected dur
ing years of average or above-average runoff.
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Pecos River,

Water Discharge,

Moy 10-12, 1965

us GeoloQicol Survey in cooperation wIth the Tues Weter Development Boord

and the Red Blull Woler Power Control District
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Figure 5

Hydrograph of Flow, Pecos River Near Orlo ond Pecos River Near Girvin,

February 15 10 March 31,1964
us Geological Survey in coop.rallon WIlli the T'lOI Wol" DeYtlopmlnl Boord

and the R,d Bluif Water Power Conl,ol Dtst,w;:1
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Figure 6

Daily Chloride Concentrations, Pecos River Below Red Bluff Dam Near Orla and

Pecos River Near Girvin, February 15 to March 31,1964

U S Geolo'ilicol Survey 'n cooperalion With the Texas Waler Development Boord

and Ihe Red Bluff WeIer Power Control District


